Involvement of a cannabinoid in endothelium-derived hyperpolarizing factor-mediated coronary vasorelaxation.
We have recently proposed that an endocannabinoid is the endothelium-derived hyperpolarizing factor (EDHF) and have now tested this hypothesis in the rat isolated perfused heart. In this preparation bradykinin gave rise to nitric oxide- and prostanoid-independent relaxations, assessed as reductions in coronary perfusion pressure (ED50 = 14.9 +/- 5.9 pmol; Rmax = 25.2 +/- 2.2%), which are thought to be mediated by EDHF. These relaxations were antagonised by both the highly selective cannabinoid antagonist, SR141716A (1 microM) (Rmax = 8.3 +/- 1.2%, P < 0.001) and by the calcium-dependent potassium channel blocker tetrabutylammonium (300 microM) (Rmax = 6.7 +/- 3.4%, P < 0.01) and were abolished by the EDHF inhibitor clotrimazole (3 microM). The endogenous cannabinoid, anandamide, similarly caused coronary vasorelaxation (Rmax = 32.3 +/- 2.3%), which was abolished by clotrimazole (3 microM) and antagonised by both 300 microM tetrabutylammonium (Rmax = 18.2 +/- 2.8%, P < 0.01) and 1 microM SR141716A (Rmax = 16.4 +/- 3.3%, P < 0.01). Accordingly, these results suggest that EDHF-mediated responses in the rat coronary vasculature are due to an endogenous cannabinoid and that anandamide causes vasorelaxation through potassium channel activation. These findings are, therefore, consistent with our recent proposal that EDHF is an endogenous cannabinoid.